background: A selective switch to elective single embryo transfer (eSET) in IVF has been suggested to prevent complications of fertility treatment for both mother and infants. We compared seven IVF strategies concerning their cost-effectiveness using a Markov model.
Introduction
For many years in IVF programs, transfer of more than one embryo has been common practice. Data from the European IVF registry in 2003 show pregnancy rates to be 29% of which 23% are multiple pregnancies (Andersen et al., 2007) . Multiple pregnancies are considered one of the most important complications of infertility treatment, because of the high incidence of obstetric, perinatal and neonatal complications for both mother and infants (Land and Evers, 2003) . At the same time, these complications lead to high health care costs. Multiple pregnancies can be prevented by applying elective single embryo transfer (eSET) in IVF. To date, seven studies have been performed on the cost-effectiveness of eSET versus double embryo transfer (DET) (Wolner-Hanssen and Rydhstroem, 1998; De Sutter et al., 2002; Gerris et al., 2004; Lukassen et al., 2005; Fiddelers et al., 2006; Thurin Kjellberg et al., 2006; Polinder et al., 2008) . According to a recently performed review (Fiddelers et al., 2007) on four of these studies (Gerris et al., 2004; Lukassen et al., 2005; Fiddelers et al., 2006; Thurin Kjellberg et al., 2006) , DET turned out to be both more expensive and more effective than eSET under all circumstances. eSET is only preferred from a cost-effectiveness point of view when performed in good prognosis patients and with the inclusion of subsequent frozen/thawed cycles. In all other patients, it depends on what society is willing to pay for one extra live birth (i.e. resulting in at least one live born child), whether one cycle of eSET or one cycle of DET is to be preferred from a cost-effectiveness point of view.
In most western European countries, a complete IVF treatment consists of a maximum of three IVF cycles (Andersen et al., 2007) . Nevertheless, cost-effectiveness analyses performed so far have compared one cycle of eSET with one cycle of DET. Only one study has determined the cost-effectiveness of a maximum of three cycles of eSET in good prognosis patients and DET in a Markov model (De Sutter et al., 2002) . According to this study, costs per live birth were equal for eSET and DET. However, the authors mention that because of several assumptions they made (i.e. constant pregnancy rates for all cycles, no cancelled cycles, etc.), the model did not allow for testing a realistic situation (De Sutter et al., 2002) . Recently, an RCT was published in which the cost-effectiveness of up to four reimbursed cycles of eSET were compared with a maximum of three reimbursed cycles of DET (Heijnen et al., 2007; Polinder et al., 2008) . However, this study focussed on the combination of mild ovarian stimulation with eSET versus standard stimulation with DET. Moreover, in both studies, the full IVF treatment consisted of either eSET or DET, whereas in daily practice combined eSET/DET strategies are usually offered (Andersen et al., 2007) .
At the University hospital of Maastricht, we performed an RCT in which 308 couples were included who started their first IVF cycle. In cases where at least two normally fertilized embryos were available, couples were randomized between eSET and DET, irrespective of female age and embryo quality. Details of the patients and study design have been published before (Van Montfoort et al., 2006a) . In this study, only one cycle of eSET or DET was performed, followed by the standard treatment policy (STP) used in Maastricht (i.e. eSET in patients ,38 years of age with at least one good quality embryo and DET in the remainder of patients). Alongside this RCT, a costeffectiveness analysis was performed comparing one cycle of eSET versus one cycle of DET (Fiddelers et al., 2006) . However, in order to determine the 'real-world' cost-effectiveness of embryo transfer policies, several IVF strategies based on more IVF cycles should be compared in a comprehensive cost-effectiveness analysis, thus evaluating the full IVF procedure. For this purpose, a Markov model was developed based on a maximum of three consecutive IVF cycles, to determine and compare the cost-effectiveness of different IVF strategies from a societal perspective. The strategies included: (i) eSET in all patients, (ii) eSET in good prognosis patients (patients younger than 38 years of age with at least one good quality embryo) and DET in the remainder of patients (i.e. STP) and (iii) DET in all patients. The purpose of this model is to reflect the 'real-world' situation as accurately as possible, taking into account cancelled cycles, availability of only one embryo (compulsory SET, cSET), declining pregnancy rates in subsequent cycles, frozen embryo transfers (FETs) and treatment dropouts.
Materials and Methods

Markov model
Modeling represents the real world with a series of numbers and mathematical and statistical relationships (Brennan and Akehurst, 2000) . In health economic evaluations, models are used, for example, to extrapolate beyond the period observed in clinical trials (Buxton et al., 1997) . Besides this, modeling is considered to support policy decision-making, based on best available evidence .
For an introduction to modeling health care interventions, the reader is referred to a series of articles (Miller and Homan, 1994; Detsky et al., 1997a,b; Krahn et al., 1997; Naglie et al., 1997; Naimark et al., 1997) and a recent handbook (Briggs et al., 2006) . In short, Markov models assume that a patient is always in one of a finite number of (health) states. All events are represented as transitions from one state to another. A Monte Carlo evaluation of a Markov model determines the prognoses of a large number of individual patients. The time horizon of the analysis is divided into Markov cycles. Each patient begins in an initial state. During each Markov cycle, the patient may make a transition from one state to another, as dictated by the transition probabilities. After the first patient has completed the simulation, another patient begins in the initial state and a new simulation is performed. This process is repeated a very large number of times (for example, 5000 times), and each simulation generates a cost and effectiveness outcome for that theoretical patient and mean costs and effectiveness are estimated across all patients. For assessing the quality of a model, several criteria such as model structure, data used as inputs to models and model validation have been developed (Weinstein et al., 2003; Philips et al., 2006) .
Model structure
The strategies used in our model were selected based on two criteria. First, a maximum of three subsequent IVF cycles was allowed, since this is the standard policy in most European countries. Second, the strategies had to represent a similar or constructive transfer policy. Strategies representing a similar transfer policy consisted of three consecutive cycles of eSET, three consecutive cycles of DET and three consecutive cycles of STP. Strategies representing a constructive transfer policy consisted of one cycle of eSET þ two cycles of STP; one cycle of eSET þ two cycles of DET; one cycle of eSET þ one cycle of STP þ one cycle of DET and one cycle of STP þ two cycles of DET. In the model comparing these seven IVF strategies, the structure represented in a decision tree was the same for all strategies (Fig. 1) . The square in the Markov tree indicates a decision node after which only one decision is possible. The nodes with an 'M' indicate a Markov node after which several health states are possible. The nodes represented by circles are probable events used if subsequent outcomes are possible.
The model starts with theoretically subfertile couples included for IVF or ICSI treatment. We assumed no difference occurred in costs and effects between IVF and ICSI. The x-Markov nodes in our model each have four health states: 'hormonal stimulation', 'FET', 'stopping while having no child' and a 'live birth'. All patients start in the health state 'hormonal stimulation'. After having started hormonal stimulation, the cycle may be cancelled because of hyperstimulation or poor response, whereas the remaining patients will have an ovum pick-up (OPU). After fertilization of the oocytes by 'regular' IVF or ICSI, embryo transfer will take place. If eSET is performed, one embryo is transferred in all patients. If STP is performed, one embryo is transferred in patients younger than 38 years of age with at least one good quality embryo, and two embryos are transferred in all other patients. If DET is performed, two embryos are transferred in all patients. In all strategies, patients have a probability that no transfer will be performed because of a total fertilization failure. Furthermore, in all strategies cSET is performed in case only one embryo is available. After embryo transfer, patients may become pregnant with a single child or twins, assuming the probability for a triplet or higher order pregnancy to be zero since never more than two embryos are transferred in any of the strategies. During pregnancy or birth, complications may occur which possibly results in a miscarriage or stillbirth. A pregnancy is defined as complicated if the mother had at least one hospital admission day during pregnancy that was not related to the delivery. Complications after birth for the child(ren) are defined as having at least one hospital admission day at a neonatal care unit. Patients, who did not achieve a pregnancy after embryo transfer, or had either a miscarriage or a stillborn child, may have FETs. If a patient is not pregnant after a maximum of two FETs, a new IVF cycle is started, or the IVF treatment will stop. In the Markov model a few criteria were defined for stopping IVF treatment. First, treatment ends when two subsequent IVF cycles of a certain patient are cancelled, since in this case the probability of success is assumed to be too small to allow further treatment. Second, treatment also ends if patients drop out for personal reasons. Furthermore, if a patient received the maximum of three cycles in all strategies, and a maximum of two FETs per IVF cycle, the IVF treatment is considered completed. Finally, the treatment ends if it results in a live birth.
The cycle time used in the model was defined as one IVF cycle (including fresh transfers and FETs). The time horizon was defined as a maximum of three cycles in all strategies. We have chosen this cycle time and time horizon since the calendar time duration of an IVF cycle may vary between patients.
Model input, probabilities
The probability data that were used as input for the Markov model are presented in Supplementary Table S1 . The probability data were collected from several sources.
(1) Our RCT participants (n ¼ 308). Data from the trial were used to determine pregnancy probabilities after the first cycle of eSET and DET (Van Montfoort et al., 2006b); (2) Non-RCT participants (n ¼ 222). Non-RCT participants consisted of eligible patients who declined to participate in the RCT and eligible patients with a language barrier. Data based on simultaneously treated non-RCT-participating patients were used to determine pregnancy probabilities after receiving the first cycle of STP (Van Montfoort et al., 2006b); (3) RCT participants (n ¼ 308), non-RCT participants [eligible (n ¼ 222) and non-eligible patients (n ¼ 138)], total n ¼ 668. We used aggregated data from participating, non-participating and non-eligible patients, to diminish selection bias and to approximate reality as much as possible. Data from this population were used to determine several probabilities that were assumed to be comparable for participants, non-participants and non-eligible patients, such as the number of cancelled cycles (Supplementary Table S1 ); (4) Additional patient population (n ¼ 153). We used an additional patient population of all patients who had become pregnant after IVF treatment from 1995 until 2003 at the university hospital Maastricht, and who delivered at the hospital (89 singleton pregnancies and 64 twin pregnancies; in the Netherlands, 30% of singleton deliveries take place at home). Data from these patients, and their newborns were used to determine several probabilities that occurred Figure 1 Markov model for cost-effectiveness of seven IVF strategies.
SET, single embryo transfer; cSET, compulsory SET; DET, double embryo transfer; eSET, elective SET; FET, frozen embryo transfer; STP, standard treatment policy; OPU, oocyte pickup.
during pregnancy and during birth until 6 weeks post-partum (Supplementary Table S1 ); (5) Literature. Data from the literature were used to determine probabilities that could not reliably be derived from the patient populations one to four described above from our university hospital owing to the small probabilities, such as the probability of birth after complications during pregnancy (Supplementary Table S1 ); (6) Expert opinion. The range for pregnancy rate after eSET for use in a sensitivity analysis was determined according to expert opinion. Also, we assumed that the pregnancy rate after a FET treatment was equal after each failed eSET, irrespective of the strategy in which eSET was performed. Furthermore, FET PRs were also equal after each failed DET, after each failed eSET in STP and after each failed DET in STP, irrespective of the strategy in which the treatment was performed.
Model input, costs
The cost analysis was performed from the societal perspective and included health care costs and costs outside the health care sector (Oostenbrink et al., 2002 (Oostenbrink et al., , 2004 Fiddelers et al., 2006) . The costs were determined empirically for each couple starting IVF treatment, from 2 weeks before randomization up to 6 weeks after birth, or up to 2 weeks after the last OPU in case no pregnancy was achieved. In our model, the following costs were calculated: costs of IVF treatment (hormonal stimulation, OPU, laboratory, embryo transfer), costs of a singleton and twin pregnancy (complicated and non-complicated pregnancy), costs of delivery of a singleton and twin and costs of the period from birth until 6 weeks after birth, for the mothers as well as the children. For a detailed overview of all costs used in the model, see Supplementary Table S2 . Costs were calculated by multiplying volumes of use of health care facilities [determined by the hospital information system and the patients' cost diaries (Fiddelers et al., 2006) ] by unit prices [determined by hospital specific unit prices, micro costing calculations and guideline prices obtained from Oostenbrink et al. (2004) ]. These prices are also listed in Supplementary Table S2. All costs were determined for the year 2003.
Model analysis
The outcome measures of the economic evaluation were the costs and effectiveness of each IVF strategy. Effectiveness was expressed as a live birth (i.e. resulting in at least one live born child). Based on costs and effectiveness of each IVF strategy included in the model, incremental costeffectiveness ratios (ICERs) were calculated, expressing the extra costs per additional live birth. The baseline values of the probabilities and costs were incorporated into the Markov model by using the software program DATA version Pro (TreeAge software, Williamstown, MA, USA). The model was validated by experts, before it was analyzed by both first and second order Monte Carlo simulation. Furthermore, the model was debugged to check the accuracy of the equations in such a manner that the model output can be predicted.
In the first order Monte Carlo analysis, a number of individual patients were simulated. This analysis measures the variability between patients (within one sample coming from one population). The variability between the patients is caused by a random number generator. In this analysis, all parameters (probabilities and costs) are fixed. The model turned out to be stable after simulating 5000 patients.
The Markov model was also analyzed by second order Monte Carlo simulation, i.e. probabilistic sensitivity analysis to test parameter uncertainty (variability between different samples coming from one population). For this purpose, distributions were fitted for all parameters in the model. In decision theory, it is common to use a beta distribution to represent a parameter whose value is constrained between 0 and 1 (Briggs et al., 2006) . Therefore, beta distributions were fitted for probabilities. For costs (and not for volumes of care and cost prices separately), gamma distributions were fitted. These distributions are commonly used for parameters that vary between 0 and infinite. For some probabilities and cost parameters we were not able to fit a beta or gamma distribution, since these parameters were fixed, or consisted only of a minimum and maximum variant. We therefore fitted a uniform distribution for these parameters. A uniform distribution has a low and high value, and the probability for having the low value is the same as for having the high value, and for having each value in between. The values of n (total population) and R (cases) for the beta distributions, a(m Supplementary Tables S1 and SS2 , where the sources of these distributions are also listed. For the probabilistic sensitivity analysis, 1000 iterations of 5000 patients were performed. In every iteration, for each parameter in the model, a probability or cost value was randomly picked from the specific distribution.
Cost-effectiveness acceptability curves
The choice of a particular treatment strategy depends on what society is prepared to pay for a gain in effectiveness, which is called the ceiling ratio. In other words, the probability that a treatment is cost-effective varies depending on the ceiling ratio. This can be shown in a cost-effectiveness acceptability curve (Van Hout et al., 1994; Fenwick et al., 2001) . These curves were derived using the results of the probabilistic sensitivity analysis for different levels of ceiling ratios. For each strategy, the net monetary benefit was calculated by subtracting the costs from the effect multiplied by the ceiling ratio, for 1000 iterations. Per iteration, the strategy with the highest net monetary benefit is preferred and receives the value 1. The other strategies receive the value 0. Thus the probability that a strategy is most cost-effective over all the others can be determined for each particular ceiling ratio. This is repeated for several ceiling ratios, varying from E0 to E100 000 in order to construct the cost-effectiveness acceptability curves for each of the seven strategies. Based on these curves, the cost-effectiveness frontier can be determined, indicating which strategy is to be preferred above the other one (Fenwick et al., 2001) . Table S3 for the results of the first order Monte Carlo simulation and of the sensitivity analyses.
Results
See Supplementary
Second order Monte Carlo simulation
Expected costs' and expected effectiveness per patient for each strategy are presented in Table I . The ICERs are the incremental costs per extra unit of effect, comparing different IVF strategies. The ICERs based on mean costs and mean effects show that the strategies consisting of one cycle of eSET þ one cycle of STP þ one cycle of DET, and one cycle of STP þ two cycles of DET are ruled out as extended dominated. Furthermore, the one cycle of eSET þ two cycles of DET strategy is ruled out as dominated. Comparing a one-cycle eSET þ two-cycle STP strategy with a three-cycle eSET strategy results in an ICER of E7405, comparing a three-cycle STP strategy with a one-cycle eSET þ two-cycle STP strategy results in an ICER of E8190 and comparing a three-cycle DET strategy with a three-cycle STP strategy results in an ICER of E17 746.
Cost-effectiveness acceptability curves
The cost-effectiveness acceptability curves are shown in Fig. 2 . Until the ceiling ratio (expressing society's willingness to pay for a successful IVF attempt) reaches E7350, the probability that three-cycle eSET strategy is most cost-effective is the highest. When the ceiling ratio is between E7350 and E15 250, the probability that three-cycle STP strategy is most cost-effective is the highest, and when the ceiling ratio is above E15 250, the probability that three-cycle DET strategy is most cost-effective is the highest. The four strategies in which a combination of several transfer policies was combined (one cycle of eSET þ two cycles of STP; one cycle of eSET þ two cycles of DET; one cycle of eSET þ one cycle of STP þ one cycle of DET; one cycle of STP þ two cycles of DET), never reached the highest probability to be cost-effective compared with the three strategies mentioned above. The cost-effectiveness acceptability frontier (not shown), followed the eSET curve until the ceiling ratio reached E7350, followed the STP curve until a ceiling ratio of E15 250 and followed the DET curve for all values above E15 250. The difference in effects and costs between first and second Monte Carlo analysis is caused by using fixed parameters for evaluating the model in first order Monte Carlo analysis, whereas oblique and uniform distributions were fitted in the second order analysis (Briggs et al., 2006) . Definite ICERs represented in bold. SET, single embryo transfer; DET, double embryo transfer; eSET, elective SET; STP, standard treatment policy. 1 Effect per couple: mean live birth probability for a couple starting IVF treatment. 2 Cost per strategy includes cost of the IVF treatment, pregnancy and birth until 6 weeks later. 3 Ext dom means extended dominated; i.e. the strategy has higher cost per pregnancy compared with the next strategy. 4 Dom means dominated; i.e. the strategy has lower costs and a higher effect compared with the next strategy.
Discussion
This is the first study in which a Markov model was used to determine the costs per live birth of several IVF strategies in one analysis, evaluating the full IVF procedure. Moreover, the structure of the model reflected the real world situation as accurately as possible, taking into account cancelled cycles, availability of none or only one embryo for transfer, declining pregnancy rates in subsequent cycles, FET's and treatment dropouts. Also, our model reflected the general IVF population qualifying for eSET, STP or DET as accurately as possible, as both participants, eligible non-participants from a previous performed RCT (Van Montfoort et al., 2006b) , as well as non-eligible patients were used as a basis for calculation of the most relevant probabilities in order to prevent selection bias. Seven treatment strategies were included, based on a maximum of three consecutive IVF cycles representing a similar or constructive transfer policy. Although the model is very extensive, we realize that it may not represent all possible IVF practice variations. The Markov model showed that it was not cost-effective to combine several transfer policies (one cycle of eSET þ two cycles of STP; one cycle of eSET þ one cycle of STP þ one cycle of DET; one cycle of eSET þ two cycles of DET; one cycle of STP þ two cycles of DET). Therefore, a choice has to be made between three cycles of eSET, STP or DET. It depends, however, on society's willingness to pay which strategy is to be preferred from a cost-effectiveness point of view. If this is less than E7350 for one extra live birth, three cycles of eSET are to be preferred. If society is willing to pay between E7350 and E15 250, three cycles of STP are to be preferred, and if society is willing to pay more than E15 250 per extra live birth, three cycles of DET are to be preferred. However, it should be noted that until the ceiling ratio reaches about E17 000, the probability that a strategy is to be preferred from a cost-effectiveness viewpoint is comparable between most strategies. If the ceiling ratio is higher than E17 000, three cycles of DET obviously becomes the preferred strategy. Other cost-effectiveness studies (Wolner-Hanssen and Rydhstroem, 1998; De Sutter et al., 2002; Gerris et al., 2004; Lukassen et al., 2005) only compared one or two cycles of eSET with one cycle of DET. One study used a modeling approach to compare eSET with DET, which was based on several assumptions, whereby it was not allowed for testing in a realistic situation (De Sutter et al., 2002) . In another study (Wolner-Hanssen and Rydhstroem, 1998 ), a cohort study was combined with model calculations, and a theoretical live birth rate for eSET was used. Furthermore, an empirical study was published recently (Heijnen et al., 2007; Polinder et al., 2008) , in which four cycles of eSET with mild ovarian stimulation were compared with three cycles of DET with standard stimulation. In this study, patients were younger than 38 years, had a regular menstrual cycle and were not obese. Because of these differences, results could not be compared with the results we found in our study, nor could these results be incorporated in our model. None of the studies mentioned above calculated the cost-effectiveness of several IVF strategies, like STP or a combination of several transfer policies.
The cost-effectiveness analysis presented here has some limitations that need to be addressed. First, with respect to the scope of the Markov model, the model ended if the end-point 'a live birth' was reached or if one of the other stop criteria was met. As a consequence, subsequent IVF treatments of patients with a live birth were not included in the model such as future occurrences of patients who did not become pregnant. In the IVF center of the University Hospital Maastricht, it was noted that 36% of couples who have one child will start a new IVF treatment, compared with 25% of couples who have two or more children. Therefore, it can be expected that in the eSET strategy, more patients will start a new IVF treatment for another child compared with the STP and DET strategy, as in these strategies the percentage of patients with twins is higher (so their child wish may be fulfilled). The societal consequences of these additional IVF attempts are not included in the model. Second, the input parameters for the second order Monte Carlo simulation were comparable with the parameters for the first order model, with the only difference that distributions were built in. In general, to enhance the external validity of the model, the parameter values should be determined based on a (systematic) review. However, in most studies published so far comparing eSET with DET, the population characteristics were not comparable with our unselected population of IVF patients, since they performed eSET in a selected group of patients (i.e. patients under 35-38 years of age with two or more good quality embryos) (Gerris et al., 2004; Lukassen et al., 2005; Thurin Kjellberg et al., 2006) . One study performed both eSET and DET in a partially selected group of patients (i.e. patients under 38 years of age with a regular menstrual cycle and a BMI of 18 -28 kg/m 2 ) (Heijnen et al., 2007) . Therefore, it was not possible to use population parameter values emerging from a systematic review as is ideally the case in models based on evidence synthesis . Parameter values were based on data from a large 'real-life' patient group originating from our IVF clinic. Nevertheless, it can be argued that the values used as input for our model may not correctly reflect the average IVF population qualifying for eSET or DET in every European country today.
The choice between three-cycle eSET, three-cycle STP or threecycle DET strategy in our study, depends on what society is willing to pay for one extra live birth. However, it is difficult to determine which threshold value should be used because our outcome measure cannot be compared directly to commonly used outcome measures such as life years gained or quality adjusted life years (QALYs; combining the number of life years gained with the quality of that life). Nevertheless, the lesson to be learned from our study is that substituting DET by STP and STP by eSET would lead to cost savings, but also to loss of effectiveness. Whether society is willing to lose effectiveness for the individual patient remains to be seen (Severens et al., 2005) . On the other hand, a ceiling ratio between E20 000 and E50 000 per QALY seems to be generally accepted among health-economic researchers (Hirth et al., 2000) . As it can be argued that an average live born child will 'generate' more than one QALY, a ceiling ratio of E15 250 in this study seems low. Consequently, a threshold of more than E15 250 seems justifiable, resulting in the conclusion that the DET strategy is the strategy of choice from a cost-effectiveness point of view. This is corroborated by the study of Neumann and Johannesson (1994) , who showed the willingness to pay for a child to range from E90 000 to E900 000.
By using a cost per QALY approach, it can, however, be argued that not only future effects but also future costs associated with singletons and twins should be included, to obtain a fair estimate of the incremental costs per QALY. These future costs are actually costs in life years gained, which are normally not included in cost-effectiveness analyses. Including these long-term costs in a cost-effectiveness analysis would be interesting, also from a methodological point of view (Drummond and McGuire, 2001; Van Baal et al., 2007) . In this respect, it can be noted that recently a research project has been granted to members of our research group in which long-term costs and outcomes of IVF singletons and twins will be investigated, with the ultimate aim to incorporate these long-term consequences in our short-term Markov cost-effectiveness model.
In addition, in our base-case analysis, a twin pregnancy was defined as only one live birth. It seems to be common practice to use this outcome measure in the IVF literature, to reflect the general opinion that twins should be considered as a complication. Also from a cost per QALY point of view, twins on average will generate more QALYs compared with singletons. As 21% of the successful pregnancies in the three-cycle DET strategy were twins, including QALYs of twin births may have a considerable impact on the ICER. In this respect, it should be noticed that the additional IVF cycles, as already mentioned above, should also be included in this long-term cost per QALY analysis. It is expected that a proportion of patients, after having had a successful eSET, will make use of another IVF treatment for a second child, although they may be less likely to accept the risk of having twins. This additional treatment will generate costs for society, but children born from these additional embryo transfers will also generate QALYs. Furthermore, patients who did not become pregnant as a result of IVF often seek other options, such as adoption or foster children. The QALYs and costs of these children should also be included.
Apart from the QALYs of the children born, QALYs of the patients and family members should also be considered. For example, involuntary childlessness could have an influence on the wellbeing of the couples, and a severely handicapped child may have a considerable impact on the wellbeing of both the parents and siblings. So, for a balanced approach with respect to the long-term costs and effects of eSET, STP or DET, all these issues should be considered.
In conclusion, the Markov cost-effectiveness model presented in this paper has evaluated the full IVF procedure for a wide range of transfer policies in the general IVF population, whereby the input of the model was largely based on real-life empirical data. Our study shows that in patients qualifying for IVF treatment, combining several transfer policies was not cost-effective. A choice has to be made between three cycles of eSET, STP or DET. It depends, however, on society's willingness to pay which strategy is to be preferred from a cost-effectiveness point of view. By investigating the long-term costs and outcomes of IVF singletons and twins, we plan to give a clear answer to the question of which IVF strategy is ultimately the most cost-effective.
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